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SUMMARY
We present a case of a 24-year-old gentleman who
presented with painless pan haematuria for 2 weeks.
During the workup, he was diagnosed to have a
retrocaval mass after a CT scan while cystoscopy
revealed a polypoidal pulsating lesion in the left ureter.
After surgical manipulation of the retrocaval mass, the
blood pressure of the patient raised to 260/130 mm Hg.
It was completely resected and diagnosed as extra-
adrenal pheochromocytoma (paraganglioma) after
histopathology. The lesion in the ureter was completely
excised and fulgurated and diagnosed as an
arteriovenous malformation. To the best of our
knowledge, this is the ﬁrst patient to be presented in the
literature with this unusual combination.
BACKGROUND
Extra-adrenal pheochromocytomas (EAPs), also
known as paragangliomas are tumours that arise
from the chromafﬁn tissue complexes of the neu-
roendocrine system. They may arise from any part of
the sympathetic chain, extending from the base of
the brain to the urinary bladder.1 Contradictory
to the conventional teaching of the ‘10% rule’ of
pheochromocytomas according to which 10% of
pheochromocytomas are extra-adrenal, it is now sug-
gested that EAPs comprise 15% and 30% of adult
and paediatric pheochromocytomas, respectively.1
Arteriovenous malformation (AVM) of the
genitourinary tract is rarely encountered and most
are conﬁned to renal AVM. To the best of our
knowledge, only three cases have been reported of
ureteric AVM in the English literature.2–4
We report a case of a young man who presented
with an unusual combination of ureteric AVM and
an asymptomatic EAP.
CASE PRESENTATION
A 24-year-old gentleman with no known comorbid-
ity presented with gross, painless pan haematuria
for 2 weeks with occasional passage of amorphous
and vermiform clots. There was no history of ﬂank
pain, lower urinary tract symptoms and fever. His
medical history was unremarkable. The patient’s
mother had undergone nephrectomy for renal cell
carcinoma.
INVESTIGATIONS
His basic biochemistry, urine analysis and culture
were unremarkable as was the ultrasound abdomen.
He had a cystoscopy outside our institute which
showed left lateralising haematuria without any
lesion in the bladder.
CT scan was performed which revealed multilo-
bulated retrocaval mass at the level of renal veins.
The mass was located posterior to inferior vena
cava (IVC) measuring 2.9×2.9 cm in the short-axis
diameter. It was pushing the IVC anteriorly nar-
rowing its lumen with superior displacement of the
right renal vein and lying at some distance from the
renal pelvis. CT scan did not show any regional or
distant lymphadenopathy. Considering the retro-
peritoneal mass in a young man, ultrasound
scrotum and tumour markers for germ cell tumours
were performed which were within normal limits.
The patient underwent a CT-guided biopsy of
the retrocaval mass which revealed a cellular neo-
plastic lesion composed of back-to-back aggregates
of neoplastic cells. The immunohistochemical stain-
ing was negative for Cytokeratin AE1/AE3,
Cytokeratin CAM 5.2, CD 31, CD 34, HMB-45
and Synaptophysin, Hep-par1; equivocal for CD10
and positive for Vimentin and S-100.
He was planned for cystoscopy, left ureteroreno-
scopy for left lateralising haematuria and explor-
ation of the retroperitoneal mass. Considering the
position adjacent to major renal vessels, MRI with
angiography was performed which showed the
lesion to be in between renal artery and renal vein
and away from the collecting system. It appeared
hypointense on T1-weighted sequences, slightly
hyperintense on T2-weighted sequences and
showed intense enhancement on postcontrast
sequences. It had slightly increased in size to
3.1 cm in anteroposterior and 3.7 cm in transverse
dimension as compared to the previous CT scan
(ﬁgure 1). Both kidneys and renal arteries appeared
unremarkable.
DIFFERENTIAL DIAGNOSIS
Considering the lateralising haematuria and retro-
peritoneal mass, we considered the diagnosis of
upper tract transitional cell carcinoma with lymph
node metastasis. Family history of renal cell carcin-
oma was also curious but in the absence of visible
renal lesion in this young man renal cell carcinoma
was unlikely. Germ cell tumour with retroperiton-
eal metastasis was excluded with clinical examin-
ation and scrotal ultrasound supplemented with
tumour markers. Still extragonadal germ cell
tumour was a possibility.
So the differential diagnosis included:
1. Upper tract transitional cell carcinoma;
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2. Occult renal cell carcinoma with lymph node metastasis;
3. Extragonadal germ cell tumour;
4. Retroperitoneal sarcoma.
The last two did not explain the lateralising haematuria in the
absence of overt involvement of urinary tract.
TREATMENT
Cystoscopy was unremarkable. Bilateral ureteric jets were clear.
Left ureterorenoscopy revealed a single 2–3 cm polypoidal pul-
sating lesion on the medial wall of the ureter at the upper border
of sacroiliac joint (ﬁgure 2). Biopsy was taken which resulted in
ﬂattening of the lesion after bleeding from the biopsy site. It sub-
sequently reﬁlled with blood resulting in reappearance of the
lesion and a provisional diagnosis of AVM was made. Biopsy of
the lesion was performed and sent for frozen section analysis
which reported it to be benign urothelial mucosa and ﬁbrocolla-
genous tissue with haemorrhage. The lesion was completely
excised, the base was fulgurated and a 6 Fr JJ ureteric stent was
placed. Histopathological analysis revealed scanty fragment of
ﬁbrocollagenous tissue, multiple blood vessels and focal epithelial
lining conﬁrming the diagnosis of AVM.
Abdomen was then opened via a midline incision. Duodenum
was kocherised and a 4×4 cm retrocaval well-encapsulated
tumour was located (ﬁgure 3). Blood pressure increased to 260/
130 mm Hg on manipulation of retrocaval tumour and a provi-
sional diagnosis of EAP (paraganglioma) was made. Proximal
and distal control of IVC, both renal veins and right gonadal
vein were obtained. The mass was resected from behind IVC
and sent for histopathological analysis which showed a
neoplastic lesion composed of nests of cells with abundant
eosinophilic (pink) cytoplasm conﬁrming the diagnosis of EAP
(ﬁgure 4). Immunohistochemical staining showed positivity for
synaptophysin, chromogranin-A and vimentin while it was nega-
tive for cytokeratin AE1/AE3 and cytokeratin CAM 5.2 and
equivocal for melan-A.
OUTCOME AND FOLLOW-UP
The patient recovered well postoperatively without any compli-
cations and was discharged on sixth postoperative day. Double J
stent was removed with ﬂexible cystoscope after 4 weeks. On
4 months of follow-up in the clinic, the patient is free of haema-
turia and other complications.
Figure 2 Polypoidal lesion found during left ureteroscopy.
Figure 3 Operative view showing the retrocaval paraganglioma (arrow).
Figure 4 Section showing nests of tumour cells with central uniform
nuclei and abundant pink cytoplasm. H&E×20.
Figure 1 Magnetic resonance angiography showing the retrocaval
mass (arrow).
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DISCUSSION
Pheochromocytoma is a rare entity, constituting 0.1–1% of the
patients with hypertension.5 6 Majority (75%) of the cases are
sporadic in which the classical ‘rule of 10s’ applies with 10%
being bilateral, 10% malignant and 10% extra-adrenal while the
remaining familial cases are most often associated with multiple
endocrine neoplasia 2A and 2B syndromes, neuroﬁbromatosis
and Von-Hippel-Lindau syndrome.7 EAP or paragangliomas,
hence are even rarer and can occur anywhere along the sympa-
thetic chain distributed along the para-vertebral and para-aortic
axes with the organ of Zuckerkandl being the most common
site of involvement. Paragangliomas are the dominant source of
catecholamines in the fetal life. However, failure to regress after
the normal age of 3 years results in the occurrence of paragan-
gliomas at those sites.1 Paragangliomas are now considered to
constitute a higher percentage of pheochromocytomas rather
than the 10% thought conventionally.1 Moreover, these are
more multicentric and have a higher potential for malignancy as
compared to the adrenal tumours.8
Patients usually present with the classical symptoms of head-
ache, sweating, palpitations, tremors and hypertension mostly
due to the uncontrolled release of catecholamines from these
functional tumours. Moreover, paragangliomas can be brought
into consideration because of the symptoms resulting from the
mass effect leading to compression of the adjacent structures
which may lead to ureteric obstruction, small bowel obstruction
or renal artery stenosis9–11 However, some of the patients can
be completely asymptomatic and a high index of suspicion is
required to reach a correct diagnosis. Considering the location
of the tumour, patients can be misdiagnosed to have some other
conditions including parathyroid adenoma and pituitary microa-
denoma.12 13 In this patient, an incidental ﬁnding of a retroca-
val mass was observed and a decision to resect it was made by
the primary team. Though the mass was in close proximity to
IVC, no deﬁnite obstruction was seen. Intraoperatively, manipu-
lation of the mass resulted in a sudden rise of the blood pressure
and the diagnosis of a paraganglioma was conﬁrmed after the
histopathological analysis.
In symptomatic patients, initial diagnostic investigations
include demonstration of catecholamines and/or its metabolites
in plasma or urine. Imaging then subsequently plays an import-
ant role in localising the adrenal and EAPs. CT scan is usually
the initial modality of choice for detecting these tumours. If the
mass is not localised on CT scan and the disease is clinically or
biochemically suspected, MRI is then indicated. Functional
imaging can also be performed to conﬁrm the presence of EAPs.
The most commonly studied functional imaging is 131I-labelled
metaiodobenzylguanidine (131I-MIBG) which shows high sensi-
tivity and speciﬁcity in detecting EAPs. It can also be used to
assess multifocality, metastasis and recurrence of the tumour.1 In
our patient, plasma and urinary catecholamines were within
normal limits while 131I-MIBG was not performed due to the
patient being asymptomatic and to low index of suspicion. The
retrocaval mass was identiﬁed after a CT scan but since it was in
close proximity to IVC and renal vein, magnetic resonance angi-
ography was also performed to rule out invasion of these major
vessels. If the patient is symptomatic and in hypertensive crisis,
stabilisation of the symptoms with medical intervention is essen-
tial before proceeding to surgical resection. Since this patient
was asymptomatic, an elective resection of the mass was per-
formed which is the deﬁnite treatment of EAPs.
Congenital arteriovenous malformations of the urinary tract
are extremely rare with majority of them being limited to
kidney and bladder. Patients usually present with the complaints
of haematuria and discomfort in the lumbar region. To the best
of our knowledge, only three cases of ureteric AVM have been
reported in the past. Kaplan et al2 reported a case of a
34-year-old woman with a 1 cm polypoidal AVM in the left
ureter, Sech et al3 reported a 29-year-old woman with a 12 cm
polypoidal AVM in the right ureter while Tang et al4 presented
the case of a 19-year-old girl with right ureteric AVM. Kaplan
et al and Sech et al used endoscopic resection of the lesion and
fulguration (as in our patient) while Tang et al used selective
embolisation to manage the patient. All the patients remained
free of complications and recurrence on follow up. In this
patient, haematuria was the primary complaint while the retro-
caval paraganglioma was diagnosed incidentally during the
workup for haematuria caused by ureteric AVM.
Learning points
▸ Rare causes of haematuria, like arteriovenous malformation,
should be considered in young patients with lateralising
haematuria with no gross lesion in the urinary tract after
imaging.
▸ Arteriovenous malformation of the ureter can be managed
with endoscopic resection and fulguration.
▸ A high index of suspicion is required to diagnose
non-functional extra-adrenal pheochromocytomas.
▸ Resection of the extra-adrenal pheochromocytomas is the
deﬁnite mode of treatment.
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